go                                       LECTURE XL
result is that our ideas as to non-Euclidean space are still very incomplete. Indeed, all the researches of Riemann, Helmholtz, Lie, consider only a portion of space surrounding the origin; they establish the existence of analytic laws in the vicinity of that point. Now this space can of course be continued, and the question is to see what kind of connection of space may result from this continuation. It is found that there are different possibilities, each of the three geometries giving rise to a series of subdivisions.
To understand better what is meant by these varieties of connection, let us compare the geometry on a sphere with that in the sheaf of lines formed by the diameters of the sphere. Considering each diameter as an infinite line or ray passing |                          through the centre (not a half-ray issuing from the centre), to
|                          each line of the sheaf there will correspond two points on the
ji                         sphere, viz. the two points of intersection of the line with the
\\                         sphere.     We   have,   therefore,   a   one-to-two   correspondence
Ij                         between the lines of the sheaf and the points of the sphere.
:{                        Let us now take a small area on the sphere; it is clear that
*.\                        the distance of two points contained in this area is equal to
I                         the angle of the corresponding lines of the sheaf.    Thus the
geometry of points on the sphere and the geometry of lines in the sheaf are identical as far as small regions are concerned, both corresponding to the assumption of a constant positive measure of curvature. A difference appears, however, as soon as we ^                        consider the whole closed sphere on the one hand and the com-
, |                        plete sheaf on the other.    Let us take, for instance, two geodesic
i j
If                        lines of the sphere, i.e. two great circles, which evidently inter-
i»j                        sect in two (diametral) points.    The corresponding pencils of
||                        the sheaf have only one straight line in common.
t!                            A second example for this distinction occurs in comparing
J                        the geometry of the Euclidean plane with the geometry on a
u                        closed cylindrical surface.    The tatter can be developed in the               denzen, Vol. 31 (1888), pp. 374-409. — Ueber algebraische Correspondent*. ZwdU
